Background: The clinical significance of surgical resection for liver metastases of gastric cancer remains controversial. Here in, we report a case of twice resections for metachronous liver metastases of gastric cancer in combination with perioperative chemotherapy, which resulted in long-term survival. Case Presentation: The patient was a 66-year-old man who underwent laparoscopic total gastrectomy for gastric cancer (Stage IB) in March 2012, and subsequently underwent right hemi-hepatectomy with partial resection of the vena cava and diaphragm for solitary metastases in segments 7-8 in April 2013. In September 2013, abdominal computed tomography detected a liver metastasis in segment 4. We administered systematic chemotherapy with S-1 plus cis-diamminedichloroplatinum (CDDP). Because the tumor decreased in size after five courses, and curative resection of the tumor was considered possible, hepatic resection of S4+1 was performed in June 2014. The patient has been followed for 26 months, and, after the last hepatectomy, had no evidence of recurrence.
Introduction
Synchronous or metachronous metastases of the liver are frequently observed in advanced gastric cancer [1] . Because recurrence usually occurs in a combination of patterns, including peritoneal dissemination and lung and lymph node metastasis, hepatic resection has not been widely accepted as an effective treatment strategy for metastatic gastric cancer, in contrast to colorectal cancer [2] .
In this paper, we report on a patient who underwent two resections for metachronous liver metastases of gastric cancer in combination with perioperative chemotherapy, which resulted in long-term survival.
Case Presentation
A 66-year-old man who was diagnosed with early gastric cancer at a routine medical check-up for anemia was admitted to our hospital. Routine laboratory and hematologic data showed normal parameters with the exception of hemoglobin, which was 9.0 g/dL. On gastroscopy, a 0-IIb+IIc-type gastric adenocarcinoma was observed in the upper to middle part of the stomach (Figure 1 ). Abdominal computed tomography (CT) revealed only one enlarged lymph node (#3); no other metastatic lesion was found ( Figure 2 One year after gastrectomy, the patient's serum CA19-9 level was elevated (69.8 ng/mL), and CT revealed a solitary liver tumor at segment 7/8 (12 cm in diameter), which was suspected to be a metastasis of gastric cancer, based on the results of a dynamic study (Figure 3) . Right hepatectomy was then performed, and at surgical findings, a part of diaphragm and the vena cava were invaded by the tumor, so partial resection of diaphragm and the vena cava were also performed.
Pathological examination revealed that the tumor was consistent with metastasis of gastric cancer (Figure 4) . At 5 months after hepatectomy, CT revealed a low-density area at segment 4 of the liver, which was also suspected to be a metastasis of gastric cancer ( Figure 5 ). We began treating the patient with systemic chemotherapy with S-1 plus cis-diamminedichloroplatinum. After five courses of chemotherapy, the metastatic lesion became smaller and no other metastatic lesions were evident on CT (Figure 6 ) or fluorodeoxyglucose-enhanced positron emission tomography. Therefore, we performed a partial hepatectomy of segment 4. The patient received adjuvant chemotherapy with S-1 for 1 year, and he had experienced no recurrence as of 4 years and 6 months after gastrectomy, which was 2 years and 7 months after the last hepatectomy.
Discussion
It is thought that the benefit of hepatic resection for liver metastasis from gastric cancer has not been sufficiently established, and this is particularly true of repeat hepatectomies [4, 5] . This is because gastric cancer metastases are often multiple and scattered recurrences that usually occur as peritoneal dissemination and/or lymph node metastases. However, the recent reports are in favor of hepatectomy in synchronous or metachronous lesions of liver from gastric cancer. As reported by Lei Chen et al., the survival time in patients with hepatectomy was longer than in those without hepatectomy [6] .
Furthermore, two systematic review by Di Long et al. and Ying-Yang Liao provide comprehensive evidence that hepatectomy is associated with longer median overall survival than palliative treatments for selected patients with liver metastases from gastric cancer [7, 8] .
Details of patients who survived more than 2 years after hepatectomy were summarized in table 1 [1, [9] [10] [11] [12] [13] .
In these studies, the median survival time ranged from 9 months to 38 months. One-year survival rates have ranged from 38% to 96%, and 5-year survival rates from 10% to 42%. The previously reported poor prognostic factors for hepatectomy for liver metastasis from gastric cancer are serosal invasion [9, 12] , lymph node metastasis of primary gastric cancer [10, 14] , maximum diameter of the liver metastasis [15, 16] , and synchronous metastasis [11, 17] .
Repeat hepatectomy has been well established as a radical treatment for hepatocellular carcinoma and liver metastasis from colorectal cancer [18] [19] [20] . However, there have been a limited number of reports regarding repeat hepatectomy for metastasis from gastric cancer (Table 2 ) [11, 16] .
Takemura et al. reported that 14 patients (21.9%) out of 64 patients who had undergone curative hepatectomy for liver metastasis from gastric cancer successfully underwent repeat hepatectomy [16] . According to this analysis, a long interval between the primary hepatectomy and the appearance of intra hepatic recurrence was the only independent significant factor predicting better survival. These findings suggested that the malignant potential and controllability of tumor growth by chemotherapy of the recurrent tumor have the greatest impact on survival.
In our case, primary hepatectomy but not chemotherapy was performed 1 year after gastrectomy, because the hepatic tumor was solitary and no other reason was found on the results of a dynamic study. After the recurrence of a hepatic tumor, chemotherapy with S-1 plus CDDP was administered, which decreased the liver metastasis, with no appearance of any other remote metastases for 6 months. Thus, we believe that patients whose hepatic tumors are controllable by chemotherapy for long periods should be optimal candidates for repeat hepatectomy for liver metastasis from gastric cancer.
In conclusion, repeat hepatectomy for gastric cancer liver metastasis should be considered as one of the treatment options for the recurrence of gastric cancer liver metastasis to improve to the survival of these patients, although this does require careful selection of the optimal candidate.
